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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate dispersion of 
color caused by thickness unevenness of a liquid crystal 
layer occurred in a liquid crystal display device of IPS 
system. 

SOLUTION: The liquid crystal display device is 
constituted of a TFT array substrate 1 which is formed by 
installing a scanning signal line, a video signal line, a thin 
film transistor, a liquid crystal driving electrode, a 
common electrode and a common signal line on a 
substrate, a counter substrate 4 facing to the TFT array 
substrate 1 , first spacers 8 for holding space between both 
substrates 1, 4 constant, second spacers 10 for holding 
space between peripheral parts of both substrates 1, 4 
constant, a sealant 9 which is interposed at spaces between 
both substrates 1 , 4 together with the second spacers 1 0 
and sticks peripheral parts of both substrates 1 , 4 together 
and a liquid crystal layer. In this case, intra-plane 
retardation of the display device (An).(dmax-dmin) is >0 
nm to <20 nm. 
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# iitf #iift-&» i Jt fe ixT & S T F t r w Sffi 

S*fpjS4Si:©MBR^«Sn, SUSast^TFTTu 
W StS b R*f-|*]X« OMBH-SfeSf £ ;frfcfl£ B B B Jf i: 

dm ax, R*^ffirt<Dftt>/h£#£teMBRSr dm i n 

t*fort, ^»i^H-f-'>3^ (a 20 

n) • (dmax — dmin) )5 s OnmHi2 0nm^ 
[»*3S2 ] ftffejg 1 ^Off^^^-efc 
1 Etta>«£ftS*3£« B 

*HRjLT»fifi;Sixfc*ii«ai, «rE*ii«ffit::fi-§-Sr» 50 

# iitf b a s K ft fit & 5 T F T T W 

i:, flETFTTU'WSSfca-lft-t-S^lRlSSi. f£TF 
T T u^f g& b Kttfomm b 4r— Sl-«o*ftffl 
(DlliO^- Ft, RTFTrWi«tR*HRHtt 

b, R»2 ©^^-t t 1 1 CRT F T7 KSffiift 
*H^]S«tOBBI»^ffi*tu, RJSiaSBT-RTFTTU 

it'fcot, mjf5TFTTU-rSS_htcm^ 3 /zmJ^± 

[ft*® 4 ] DtrEffiAfenms Wria*ii«St 
E*r«K-hKfo 3 fBtt^JKfi*^36«o 

[»#S5] «HB*aW©. mflETFTTU^g&tc: 

bIMiaJSr5l^fcai$O*6a-ffl[3&S0. 4 jim£*rt"Cfc*» 
3 * fctt 4 IB© <D% AXa*Kflt. 
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&m 3 Ett<&«AS^«o 

STFTTWlWST'fcot, ^TFT7KS 
5 0c PWTs OOr pmK±2 OOOrpm 

«BIS:»«i-5 TFT7K gt£GDgAgx 6 

im&m 9 ] mmmmmmfrmyt&T # y ^wigss j; 

12® O TFT7KIS ^Mfeo 
[ W*5I l 0 ] ftrE¥SftRG>BI»3&s 3 M m^_b l 0 
n mJ^Tt*& 5f»*^ 9 ISgcCO TFT7W SffiOfi 

[0001] 
[0 0 0 2] 

t5 7^ 7 K^-7f^ ^ LT, ffi*^ • 

jftSiiftttLTl^o fcti^ #i?7- 2 2 5 3 8 8 

J6*3fift4rlRl±**5fcai). *SBB©^^ y^S: 6 

[0 0 0 3] tu^L/cJ:p7i % ^ 

^SSaSrBBrtlC^SafiS^aSfB («T, IPS (in p 
I anesw itching) s<%.jut S§ISi~^>) irl/^tcoiri" 

[0004] unit se5fe^ffirtJC«s«f B a^as« 

2(1. I P S^yu^^ 1 ®S5<7?5paSK§BBIt?*> 

5. Sfcil3ft Hi 1 <OX-Yj»^*3tt5»fffiBiK 

H-cfc5o Hi 1, hi 2*3«tti 5 iai 3fc*5u^T. m 

TFTTWSfitfc!), 2 0 v 3 (IT 

FTaJ-C*>5/4tt#|p3£4RTfe5 0 TFTTWS^ 

U^S. ffif*Sffi2tt. «®C0fKr B ^K)^2 1 b, 'PK 

< b h-&*mfzwi£kmmmmb#fa i^xwm^titcm 



-2- 



3 

(thin fi Im transistor, HT^ T F T £ EB§IS~t" 

2 2Kfi^£A;h,5*iI«#iffti 3 ft^£rtg»Lfcfc£> 
Tfc-B. »lRl*4E4tt, TFTTKMll^tt 
Kltbnti/^o 2 ^ni^ T;v^ 

— r>J^ Vv^-^ • *XBftbte (indium tin oxide. 

StiTl^So 2 5 11 ftaiRSr^i-o S*fRlS«4 "70 

tt, «*Sri~5 I P S^^^>tffci\ StEffifc: 

fc, 6«1 8#*«t;:Sttffl£ft^«k 5tc. #GlSffi4 
±^««»»2 4^ff^£ixT^5 0 17ttSffi 
*SfW»6BMfcflH§\ 3acfS*4fctt*iifll#Sr»*atP 

I^^tLTV^o 9H:TFT7WSfili 20 
*Hp]£fi4 k &8&"t2> i^-^*rt?fc 9,10 13 ^ 
#4>f^*nr^^^2to^-<— !*-efc9. 5^J:t/6 
{±ffi3t*«r^-*" 0 2 3f2 s ^Ef B 7£I2^£^3IE[*]jSiSr 

[0 00 5] H 1 1 S:#flB LT IPS s<*/l'<D&&mi& 
S:KMi"So IPS/^l*Mft TFT7i/^ 

i^g^U WTFT7 WSKl i:*MR]£ffi4 0PrB 30 
(^^ B B e7^ritALfctC0Tfe5o IEM2 3tit IE 

-f) 0 TFTTWSfil ir#lR]S«4 i: ©PflHt d fc— 
^(c^ojt^tcm l (D^^—V 8 ft- V— A'ffirttnEfi 
U S2©^- f- 1 0£^>->M# 9rtle:^A£-^TIS 

[0 0 0 6] fltfifi UfcWBH 5 ? 7-2 2 5 3 8 8 -S§-4*«(;l 

oMBSSr— <tv^5 ft ^ O 13 , 

[0 0 0 7] o#*tC!Ell 3S:#iUTI PS/^/V^i 
FT7WHS1 ir#^Sfi4^fiWl^Lt^ 

S 0 ^fs7^^(75Sim^^tt^toflS 0 B a^^^yc:^fo 
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fc, flr&LytJ^fcafia^l 5^IHE£;ft,£ 0 

[0 0 0 8] «f^i-70i: ffi3fcR5 ^iligL/cft 
fi, »al^ 1 5 C0iE^lJ(C^oT 2 tk @ 0>«3fcK 6 Kill 

i-ftfc^ffi£iE»«ffi2 1 £StflR!LT7B/££jft, 
«*^*JBWa*tc±oTil»«**»b«RiIjt (Hi 

3^*«<oH^ras«4±*c»nffl**s^:«)te*L 

fc) left 9, «3l6tE6SraKa"r5 0 

[0009] ~(D£o\z.lT> S>^/W;ite*JBW2SbSa s 
«IJHS*i/r^5. «JBSr»*i:tt, -MCECB (el 
ectrically controlled birefringence) (EJLT. 

*f***ttAn = ne-no*#4t5. ttft^tctt, 

[0 0 10] I s P'^M-iB^Tte:, [§il3[c^-rj: 

)DtffitftoT^5„ w©«t ^ftElRJtftlBSr^^^T^ 
i3iP]ii^5o ^■ = e-^-T^iBfR]^^^Ttgl i i ic^-r J: 

I = Io s i n 2 U R/Z) 

Irittffl*«5(-A*ti-53t<Daffi, Attfi 

(An) • dTfcS. -Tft;b^ «3t«6 3&»fetB 

®rt-r^ H B e 7coif:$ d^tf ^o< ttJJH^fcSfiff. i-ft 

[0011] 

HSM*»ftUJ:5tt5BlH] StjiEo «t o ftt£3tecD I 

ftl^fcit"Cttft<, /ct^tf#IS¥8- 2 8 6 1 7 6f- 
^7t N Si¥ 7 - 2 2 5 3 8 8 ^Sl^t^ 7-7 
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[0 0 12] L^L&^b, «T(c|*ffllcIftPJi-5 J: 5 

?8-2 8 6 1 7 6-§-io e i:I>*#BI¥7-2 2 5 3 8 8 
p S/^©HljSSrRHt5. 

[0 0 13]Sl^-t8lt TFTSB3±KlK« 
^^5(^fo^i:Iij^m®2_btzEK^^5^^^fe 
5 Q — K^TFT7^SKl(7)TFT3 3 kM^lM 

m2 t<Dmmyc&7 : smmxh^ 0 ^<o±&, mmm 
m 2 ±<om i co*^—y- s i>m& i <nw s <£*££rSis 

B a 7 £>J5£^[i3 C I P S^rttdma xi:dmi n 

Ell l, El 2*5^1^121 3 t*ii"Cfc5a wr-Cfi, 
T F T SB 3 ±£> DD c£h CD figp fe 5 % 1 O * 1J- 8 J: 

8 ^ * ^— * ^ ± 5 3lib £ tt r ^ § mmu (om&m <om- 

^dmi nt^itSo mrffiTFT^3_b^fi^^Sfr 
ElB*«ffi 2 ±(DBgfflS^iBffi;gi&SiKj 1 u mlg(D TFT 
7KiS4:lKdma x - dm i n Zmi'ml-tik ~ 
5, 0. 8/imSSfc5IiS:iitBL"CV^ 0 
[0 0 14] -»ips^Km p^-^h ^ 

a V (An) • d^2 7 5nmCKt5o 3&»o, ffc^ 
U * — T — v-3 V (A n) • (dm a x - 
dm i n).^2 0 iLm&>±gt1i2>k&7F^&kt£Z>^k 
Sr*SLT^5 0 — Jftttf- I PS^e— Ktcfflv^tb£fi£ 
B B B CDAn(i0. 05 — 0. 1 5 T?fe S c ■f*fc>"bl53* b 
Ttct 3l:dmax-dmin^0. 8m m.£jUbfo<5 t „ 

(An) • (dmax— dmin) It4 0-1 2 0nm 
JEJL±fctt!?*^Si:*5o bfc^oT, (An) • 

(dmax-dmin) £ 2 0 n m^T t fctf>l£ 
f±, dmax-dmin^O. 4 ^ mfiJtrt 4:i"SifrK3&S 

[0 0 15] H±o:t^5), I P S'^^Ofll 

[0 0 16] 4fc, ffi*OTFT7kSfilO«5t-e 
tt, TFT7WMl±t'TFT^IiiS2^i 
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t£fr^tz c *<Dtiti>\^ (Hi 4 tz^LfcJ: W>2 <r> 

1 0*5j:tJ«Sl *75^^<— ^8S:«*f S^n-fe 
* £>^Kj^£ C5t v— ^tf 9 ifi«^»ft 7 <DJ¥ £ d m 
i n k ^E^^ffl^aSS 7 CO J? £ d m a x ft V) ^ 

C&k^o ?$m&± tt^tp 
[00 1 7] #3SWtt, mS£LfcBBH«:»»1-6fc«>Jw 
ft£ixfcfc<E>-T?fc9* **MfiOSWl^ ?6*©IPS^ 

fe^tfbo#Sr&<1-Ci:-e**#tt©S»*I PS^ 

[0018] 

[RBSriSfttStftO^a] i-ftfe^* *8«o»* 

x?\zwm££itim£kmmmmk, tb—nt>*& 
m^mmmmkM^^xm^^nt^mmmk , m=&m 

20 «TFTTW**Ei:Ka-fRlS«i:omiWSr— 
S:§olSfi^i(D^^t^ ^TFTTKS 

»2^^- SI 2(7)7^f^ £ ^CKTFT 
tRTFTTWSSt tt#[RlSS i: £rlte 0 <fr fc>-fr 5 v- 

RBBCSrdm i n t*fc»"t-<t, ^^®^®rt^>y^ — 
"7^— (An) • (dmax-dmin) ^Onm 

£i±2 0 nmBlT-efcSo 

[0 0 19] **M©HI*qi2t2:36^»to5»tfi**aS« 
[0 0 2 0] **MOfll*«3^3&^fcS«S* 

^o jfet« ^ k ifefeimft t ^#ssss»*c^ snfcwa 

T F T7 W Sfil:»lRlt SJtlPlSfi t , KTFT7U 
Sffi i: »«-f«lSffi <t OIBJBRS:— «^ftoa»flo|S 1 

(Dx^-vk, &TFTT\''>{mmk&ttfammk<Dm 

ffi 2 ^ ttt (C^T FT7K £^ t r$]S 

so mknmmz-ft&zti* ^^TFTrwsg 
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feoT, mrf2TFTTU-YStS±i-/?^ 3 /2 m£JLb 1 0 
[0 0 2 1] #*8i<Dflf Jft«4 C*»3&»t3SfflES«*SI« 

BSC TFTtWlS^i^y^^ ht5^y^ 

m# %m 7L z> w t & x # s c 

£—T~—i/B V£0 nmKJ:2 0 n mEAT^T* 
[0 0 2 3] **W<0»*«6fc*^*t>S«*a*«« 

[0 0 2 4] *^P^Oif*3S7tC/i)^^5^ B B B^gB 

[0 0 2 5] **M<7?»*«8^d^to5»S**fi« 

JgJLbS 0 c PJKT. [H]feiEc5 0 0 r p mJ&Lt 2 0 0 0 r 

[0 0 2 6] *«WO|»*9 9 T F T7 W 

TFTTWT'Pt^fT^It'^^l 
[0 0 2 7] :£3B9Ja>W*El 0M*5TFT7U 

±1 0 nm&TX&Zk, TO{bK^K««6o#Sr 
0. 4,im»T^5OT^U\ 
[0 0 2 8] 
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[0 0 2 9] M^(Djf^B 1 . ^T. *^JS©?£Jg(;:a»j&> 

*□ *mfa(D1rmizfrfcr>Z I p s;fr5£<75»f B S*3£11 
K:*3^Ttt, 8*8*lcJ:5t)Oi:B«i:, ±C:. TF 
TTWfSfit* fcf-ftS&ir, ->-^Uk, y- 

o^^fCo^tlj:, O'fcfwlftffli-So TFT7W 

8WWt*»fc, TFT^ fc*STix>f 4*1;: 

-^«li:ii:^i-^c]:5>l-iBS:^tt-r^^ 0 tftii £S 

W^Ki:ioT^Oo ^fR]S^TFT7KSfi 

[0 0 3 0] TFT7KSt5t^SS(h^ #£ B B 9 Ii* 
TFT7W S4E t #rtiaSi: ©«Tia««SS^H:J(S 1 
30 [0 0 3 1] f 1 to*'*— tHS, WM 5 /z miSO^ 

?M<DhCO fiJtft Wife &M^6TFT ?Sf ^ £:f*0 tt * 
t d £ £ 0 fffclM:J;oTft ^>y^7 (SiOz) 

«2W1SI0. :ti(:J:otTFT7 

[0 0 3 2] *2<0^-<— RSfc Sfc 

5o Il^^-WTFT^^olj-^^bM^ 
[0 0 3 3] v— yUfi-fi. TFT7WS«i»(fi]Sfi 



-5- 



9 

5t©-efc9, :^v"- ^tfdtt, TFTTKStSt 
«t 5 2 W^^-t^S^ T F T 7 WSffii: 

[0 0 3 4] lei 5 4*««i:^*5 i P s*S© 

[0 0 3 5] HI tt#3BW<0» 1 <7>Hlfi<OJBffi^d^fc 
5, *»S©8Wty s ^^ i/-i/g y-eSBLfc I 

7tfc?)s *«I*iiS*A. (nm) Sr*LT*3 9, UEtttt 
Sig^ (%) ^LTt^o wwTI*, y^-^-v-a 
y (An) • d^2 0 0, 2 7 5, 3 0 0 nmt^^tz 
t £ ©Sifl^^ftSfe^ttSr^o (An) • d # l o 
0nmS45»feWf (5 4 4nm) T?*SJ 1 8 % 

*Sj8%©aia*^2lAT2^C5o AK<DB<DW&£. 
US 1/^*^5 5 0 nmiSStfcSe — J&fft 

5 %£JLhftfc 5 t ^ * ^ l"f ±<D-fetf i: UTt^ 

— % > a ^(DtS 1 h & (An) • (dmax — dmin) ^ 
2 0 nmHfiCtS^feS' (T F T35 3 ±(OW£}(D 
£]Si5t-fo5£l 1 £>^-<— ^ 8 J: 9 ^iBSixTl^ffia 
Jf^J¥£&:dma x, 2 itDCDia^Eflffl^fcS 

fg 1 <D*^-V 8 0*^Tfffi*Cfe# LTl^3}flESJi<0»: 
^dminitSlo it I P S^e— Ktcffl^'fejx 
SSaW^Anlt 0. 0 5-0. 15£>«5ffl-efc 
So ^t<DZ H^dmax-dmi n^O. 4 y. rn^lfa 

[0 0 3 61 iPS^;^U^-f 

-'>3y^r0^ (An) • (dmax — dmin) ^2 
ax-dmin^0. 4m mJ£if*9{;ii~£> r. <b (C iot, 

[0037] j^tiw, mmcomm 1 Sr*«i-S IPSa c 

*^0-fflS:^t. B 2 ll#389i<Olli6£<B®l§ 1 tfftW 
■T5 I PS^yi/OBriRMBtfc5o H 2 Kifei^Tf? 
-§-1-10, 17, 1 8(1^3fe^J^^Lfc[§]l 1 — 1 4 

^*5IPS^tfc5. 16*3, TFT 

7 K!fi l ©Ollia*:* < tfc*©¥ffltKt?fc5. H 

tc&^r, tf T7 wis 1 © 5 tiKSiBtffife i 
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[0 0 3 8] o|*f: % B3*3j:U c ig4tt, Si 2 (c^f I 
P S^;U|:ffl^5TFT7 U>f Sg6Ql^lS^^t 

^ + -H£LT©XSI»ffiRWH^fc5. 

isit 12 f^-r i p s ^^wdm^xs^^h-^ a 

TlKi3 0 (a) i:^t±5i:, I P s 

JO /^^ffl©T F T7 W Sfi 1 t?ttS B ofC^I 
2tlti3(D (b) tc^-f £ TFT7KSt5 
1 OSffildSpffifbRl 6 b°>^— bftlC i ^ 3/im 
HilOy m«TOlJflCi*t^ 0 spsfbK 1 6 H\ 

it <t itfrtbtttr ^ y jismttr* v jb* ^o^-m 

I^lO^bt^o Mfl 15cPHl50cPg( 
T, ff* L< fS3 0 c P8*<73fc©T|sHbftl^ 500 
r p mfiLk 2 0 0 0 r p m^T. b < (1 8 0 0 EG 

Jl^ibiiSZt^iElT^^ #£Jt£r 1 5 

20 cPKlttoI*lt 0 t/h* i^tttttdSiSi- 

t?fc5„ 5 0 0 r pm^±2 OOOrp 

m a x i mf^^i^iS^S/J^fit t m i n 0 . 4 /x m 

ufa^mfttm^xt & ^ t h^m^h\t.mmL>x\,^ 

30 5 B f 3 ix m^Jl J:<7)5p4&ft:K 1 6 <DmWX 

^i^tmax-tmi n^O. 4m mJXrt^>a^ s H 

6|«|:i/^ h 2 6 ^M*[rr5o l^^h2 6fi. 

Ha J *V\ o^{C^mi3 (a) f^^i"J: 5 

m4(D (b) t^t J: 9 *T F T7 K M^«^r t 

[0 0 3 9] .^JLbOXgfcJ; DK^fcTFTTK 
^ 1S1 ir^fr^£^4 Srfflu^Tiasic^-r^HKT- IPS/' 
*^SrfP«-*"S. iffWlfcLTHSO (a) ^^i" 

5 0 0-i 5 0 0ASSdS!SU\ ffiffii-SWHsffi, 
^y-T^ K*sa*L< N ^fc^TN (twisted nema 

tic) wa i Bm<D&famte, \<^-rtih&m*if&xhz> 0 o 

50 (p]«, St*<7>I PS^~K©JKa (Hi 3#fig) "CRM 
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(b) f^Tck o JFTTKStSUl:, £§1<D 

«:JH^5o '*SI^«I3 <b (c) M^-f J: 5 

ffirawXS4rSfcTFTTU>rSffil*3j:t/StfR3S 

[0 0 4 0] *HtfiO®ffi{^d^toSEl2^fatti-S I 
P S^^*5itc:*3U^rtt, «^TFT7KSgl 
itr^pafblK 1 6 Sr 3.m mJU±©aJ¥"C, t m a x - t 
m i n 

— tt^*.fetl5 0 rcDj:3^LT, ^/bffirt^y* — 
X — ->aV (An) • (dmax— dmin) £r 2 0 n 

^T/wf t LT*^SKOi*;v^ I P S/^/uSrf^Ki- 

[0041] Utto^ffi 2. 16 tt*3BS<DSa6^«B 
2K3to&*5 I PS/^«Mitfc5c 
0 7tt*:?8W^»2O|llifiOJglBS:BiM-f-5 I PS^ 

*ff#2 0 Ott*Jl«Ojeffi^36^>fe5 I P S^*^ 
t?fc5, flFf 1~14, 17, 1 8tt3a6©Jgffil*3«t 

19(1, TFT 1 4<D K W £ ?RAfElb*ffi 2 1 . 
Sfc(**i§f§#»l 3 i*»«;ffi2 2 iSraV*^ h"T 
ZtztiKD^^? ? h*— 
[00 4 2] ofC, m 6 l^l-ffifi'^uofiife^ifc 

in 9 itms&<omM2 (c^^fcs i p s/^^yucoaaisxs 
*offifefiHtt^lBir-RMLfcii?), mcxhz> 0 

^HSl 4: LT(H8(D (a) m*H* ± 5 *^4p-efc5 T F 
T7 I*ft9£t^% ^{t^l 1, Wtfcfi 

*s 1 2 , 13, tfti4, mm 
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&S^T*fe5o o#*l:?Ji2 t i,XmB<D (b) ci^-r 
£ o ^mfc^tmlz^ttitm l 6 £r;* fc°>-=i- hfelcj: 9 
3/im8S<oRIH:i«t5o ¥tftil6^MS 
fit, a©3B«lim«©*St*)5 B ^<D<£>*>, 

U = * h^-/ui Q^JgjsfcSrfi^o o#*^^Ul3 
i LTB 9 tZ^-t «t 5 KIBSettffi 2 £r^i£_fcffii 1 6 _hCL 
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